Multiple factors including the small nuclear ribonucleoproteins U1 and U2 are necessary for pre-mRNA splicing in vitro.
We have identified six distinct factors necessary for pre-mRNA splicing in vitro by selective inactivation and complementation studies, and by fractionation procedures. Splicing factor 1 (SF1) is sensitive to micrococcal nuclease, and appears to consist of at least U1 and U2 snRNPs, since splicing is inhibited when the 5' termini of U1 and U2 snRNAs are removed by site-directed cleavage with RNAase H. SF2 is a micrococcal nuclease-resistant factor present in the nuclear extract but absent from an S100 extract. SF3 is a factor that can be preferentially inactivated by moderate heat treatment. Two additional factors (SF4A and SF4B) were identified by fractionation of the nuclear extract using spermine-agarose and CM-sepharose chromatography. SF1, SF2, and SF4B appear to be required for cleavage of the pre-mRNA at the 5' splice site and lariat formation, whereas SF3 and SF4A are only required for cleavage at the 3' splice site and exon ligation.